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ENERGY  SAVINGS  OPPORTUNITY  SURVEY 
FORT  BLISS,  TEXAS 

1 . 0  EXECUTIVE  SUMMARY 

INTRODUCTION 

This  Energy  Savings  Opportunity  Survey  <ESOS)  at  Ft.  Bliss, 
Texas  was  prepared  by  Engineering  Design  S<;  Management, 
Inc.,  St.  Louis,  MO.,  under  contract  with  the  Department  of 
the  Army,  Fort  Worth  District,  Corps  of  Engineers. 

In  summary,  the  ESOS  can  be  divided  into  six  essentially 
separate  studies.  These  are: 

1)  Re-evaluate  previous  ECIP  on  family  housi  ng .  cei  1  i ng 
i nsul at i on . 

2)  Examine  60  to  400  Hz  converters  for  opportunities  to 
reduce  utility  costs.  Review  will  include  examination 
of  alternative  technologies.  as  well  as  optional 
utilization  of  existing  stock. 

3)  Examine  the  possibility  of  adding  additional  storage 
to  potable  water  system  to  allow  pumping  during  "off 
peak"  hours  as  defined  by  local  utility.  Savings  will 

G  C  C  Lt  r  B.  S  d  G  iT»  B  H  d  S  B.  V  X  H  Q  S  « 

14)  Study  three  "typical"  buildings  on  base  for  savings 
due  to  fenestration  improvements.  These  improvements 
would  include  exterior  shading,  double  pane  glazing, 
reflective  films,  and  window  area  reduction. 

5)  Evaluate  the  feasibility  of  down-sizing  existing 

transformers  and/or  connecting  additional  load  to 
improve  transformer  utilization  and  reduce  transf ormer 
core  energy  losses. 

6)  Evaluate  the  feasibilit'/  of  implementing  several 
'  common  ECOs  at  the  base.  These  ECOs  would  include 

wall  and  roof  insulation,  timeclocks,  etc. 
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B U I L DING  DATA 
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1 . 3  PRESENT  ENERGY  CONSUMPTION 


1,3.1  TOTAL  ANNUAL  ENERGY 

From  DEIS  II  Report 

Non-MFH 

El ectr i ci tv 

'  USED  - 

,  FY  86 

Natur al  Gas 

MWH 

riBTU  $ 

$/MBTU 

MBTU 

$ 

•$/MBT!J 

1 1 OS 1 0 

9=;  7780132 

20 . 63 

7 1 250 1 

2014202 

L.  JL 

^  a 

NFH 
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Natural  Gas 
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$/MBTU 

MBTU 

•± 

$/MBTU 

22110 

75458  1608768 

2 1 , 33 

-T  cr  i  0  •*' 

0  3'  -.jOOO 

1681715 

4.  12 

Total 

El ectri ci tv 

N  a  t  u  r  a  1  G  a  s 

MWH 

NBTU  ^ 

S/MBTU 

MBTU 

■$ 

$/MBTU 

132920 

453653  93SS9S0 

20 , 70 

1 108187 

3695917 

3.34 

J-  m  ’  »  -t-w 

ENERGY  CONSUMPTION 

OF  BUILDING 

iS  IN  THIS 

STUDY 

F  Li  0 1  r  0 c  or  d  s  for  F f  »  B 1  i  s  s  b.  r  0  s.  v  b  1  0 b  1  0  o r i  0.  b  b  0  w  i  ci  0 

basis  only.  That  is,  individual  buildings  are  not  mstersd, 
and  therefore  data  for  individual  buildings  in  a  fuel -by- 
fuel  basis  are  unavailable- 

This  study  also  consisted  of  studying  selected  ECOs  for 
implementation-  It  did  not  sKamine  all  sources  of  energy 
into  a  building,  nor  did  it  allow  for  a  computerised  energy 
simulation  that  could  be  compav“ed  to  metered  usage- 


ENERGY  SAVINGS'  OPPORTUNITY  SURVEY 
FORT  BLISS,  TEXAS 

4  HISTORICAL  ENERGY  CONSUMPTION 

Year  El ectri ci tv  Natural  Gas 

NWH  NETU  MBTU 

FY  86  132920  453653  1108187 

Prior  years  ars  not  available  at  time  ot  report  printing. 
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1 . 5  RE-EVALUATED  PROJECTS  RESULTS  -  MFH  ROOF  INSULATION 

This  study  re-axamined  tha  possibility  ot  adding  additional 
"blown— in"  insulation  to  salected  MFH  units  at  this  basa. 

Tan  units  representing  -five  basic  construction  types  were 
studied.  Two  units  of  each  construction  type  were 

analyzed,  and.  the  results  of  each  pair  were  averaged  to 
represent  the  construction  type  as  a  whole.  Tht^  pf  i  of 

study  indicated  that  the  addition  of  "blown-in"  insulation 
in  the  ceiling  spaces  of  these  facilities  was  non— 
f  easi b 1 e . 


Significant  data  used  in  analyse^: 
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1 . 6  ENERGY  CONSERVATION  ANALYSIS 

1.6.1  ECOs  I NVEST I GATED 

1.6. 1.1  400  Cycle  Converters 


In  excess  o-f  100  converter  set 
discrete  geographic  locations, 
examination  o-f  alternative 
optimizing  the  utilization  o-f 


were  examined  at  six 
T  h  i  -s  s  t  u  d  y  i  n  c  1  u.  d  e  d 
technologies  as  .  well  as 
ex i -sting  -set-s. 


Contacts  with  several  major  manufacturers  of  solid-state 
converters  re’vealed  that  the'v  were  unwilling  to  provide 
budget  pricing  information  without  research  and  development 
time,  a-5  well  a-s  -specifications.  None  of  the  manuf acturer-s 
contacted  presently  manufacture  equipment  suitable  tor  this 
use . 


The  converters  that  are  presently  being  used  are  motor— 
generator  (MG)  -set-s.  The-se  device-s  are  typically  quite 
old.  For  this  reason,  operators  do  not  load  them  more  than 
approx  i  matel  y  50  percent.  Above  thi-s  level  -there  is  a 
rstther  abrupt  decrease  in  reliability.  For  this  reason,  it 
is  not  possible  to  connect  -se-veral  launchers  to  a  MG  to 
fully  load  it  and  take  ad-vantage  of  increased  efficiency  at 
full  load. 

In  addition  to  the  reliability  problem,  connecting  multiple 
launchers,  to  a  -single  MG  i  s  al-so  hampered  by  the  cro-s-s— tal  k 
that  can  occur  between  launchers  connected  to  a  -single  MG. 
A  further  complication  is  the  fact  that  'tran-smi -s-si  on  losse-s 
through  conductors  at  400  Hz  is  very  high.  Therefore, 
launchers  would  have  to  be  -set  up  quite  clo-se  together. 
For  these  reasons,  connecting  multiple  l-aunchers  to  a 
■single  MG  was  not  examined. 

The  potenti-al  solution  tha.t  was  examined  was  the  replace¬ 
ment  of  ex  i -sting  MG  sets  with  new,  more  efficient  MG  -set-s. 
Efficiency  increases  of  22  to  28%  can  be  expected  depending 
on  MG  size. 


Summary  of  Economic  Analysis 

by  site  is 

as  followss 

Savi  ng-s 

Si mpl e 

Site 

First  Cost 

(MBTU/Vr ) 

Pa.vbac  k 

SIR 

5800  Area 

1 90 , 866 

341 

27.  15 

0 .  49 

700  Area 

1,852,858 

684 

128.60 

0.  10 

McGregor  Range 

1 , 423 , 673 

OTO 

247. 07 

0 . 05 

1000  Area 

381 , 454 

81 

228. 84 

0 . 06 

3700 

Tobin  Wells 

2 , 050 , 082 

471 

193.04 

0 . 07 

Hawk  P-ark  Area 

1  crr'T 

q  H  w 

1 208 

36.94 

0 .  36 
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1.6. 1-2  Water  Distribution/Savings 


A  s  t  ud  y  was  p  e r  f  or  me d  t  o  ex  am  i  n  the 
reduci  riQ  electric  utility  demand  costs 
p Limp i  n g  deman d  d ur  i  n q  pea k  per  i  od s » 

accomplished  by  adding  additional  storage  and  utilizing 
pumping  to  fill  them,  or  by  adding  diesel  power 
p  1  a  n  t  s  t  o  r  e  d  li  c  e  d  e  m  a  n  d  . 


f easi bi 1 i ty  of 
by  el i mi nat i ng 
This  can  be 


For  the  storage  option,  several  different  alternatives  were 
examined  as  possible  solutions.  The  al ternat i ves  refer  to 
various  combinations  of  tank  size  and  location,  the  pu.rpose 
of  which  is  to  determine  optimal  conditions  for  demand 


sa V i  n g s .  The  a  1 1 er n a t es  “  A  ”  and  "  B 
amounts  of  storage  and  savings  at  the 
that  i n  t h i s  p or t i on  of  t he  s t ud y , 
d  e  m  a  n  d  s  a  v i n  g  s  not  e n  e r  g  y  s a  v i n  g  s 

c r i t er i a  are  not  met. 


r e 1  at e  to  different 
s  a  m  e  1  o  c  a  t  :L  o  n  .  r4  o ’t  e 
11  savings  come  as 
Th er  ef  or  e ,  EC  I P 


Sumfriary  o-f  Water  Di  str  i  but  i  on/Storage  Data 


Al t er nat e 

Tank 

Size 

(MG) 

Location 

Adjacent  Const. 

To  Blda.  Co5t(f) 

Year  1  y 
Demand 
Savi nqs ( 

Si mpl e 
)  F'  a.  V  b  a  c 

k  SIR 

lA 

n  -"Tcr 

7090  1,002,421 

^  S92 

25.09 

0,  48 

IB 

1  -  20 

7090  561 , 650 

36,213 

19.42 

0 . 6 1 

2A 

1 .  so 

7090  670,356 

28,409 

34.66 

0 . 35 

2B 

0 .  60 

7090  349,616 

21,618 

19.47 

0 ,  6 1 

0  -  3C) 

7241  251,667 

15, 091 

1 9 »  0C> 

0 .  62 

4 

0 .  20 

7776  213,733 

8,054 

31 , 29 

0  -  33 

5 

0 . 20 

11172  213,733 

11,318 

21.20 

0 .  56 

MG  =  Million  Gallons 

Summary  of  Diesel  Power  Plant  Option: 

Const  Savinps  (MBTU/Yr)  Demand  Simple 

Cost  ($) 

El  ec . 

NG  Sav'i  ng 

s  ($)  P 

ayback 

SIR 

309, 629 

12,118  (12,118)  86,0 

— 

6.  42 

1.6. 1.3  Fenestration 

Five  buildings  were  examined  -for  the  installation  of 
various  ECOs  that  would  limit  the  contribution  of  the 
windows  to  the  heating  and  codIj.  ng  load  of  the  buildings. 
These  ECOs  are: 

1.  Add  solar  film. 

2 .  Rep 1  ace  glazing  with  insulating  g 1  ass . 

3.  External  shading 

4.  Close  SOX  of  window  openings. 
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Solar  Film 


Construct i on 

Savi nqs 

(MBTLI/Yr ) 

Si  mpl  e 

Bui  1 di ng 

Cost  <f) 

El  ec 

NG 

SIR 

F’ a  yb  a.c  k 

515 

20 1 44 

o 

-14 

-0 .  0 1 

— 

/  /  / 

10 

-54 

-0 , 0 1 

— 

112 

4229 

1 

—  o 

0 . 0 1 

606 . 29 

504 

20 1 44 

1 

-18 

-0  n  03 

— 

1014 

309SS 

13 

-34 

0  -  06 

168„ 09 

Insul at i no 

G1  ass 

Construct i on 

Savi nqs 

(MBTU/Yr ) 

Simple 

Bui  1 di ng 

Cost  (^) 

Elec 

NG 

SIR 

Paybac  k 

nr  i  cr 

U  1  -..J 

15445 

-1 

33 

0.  10 

234,33 

/  /  "7 

23760 

—  '2' 

61 

0 .  1 2 

1 S9 «  23 

1 12 

3243 

:k  4 

Cj 

0 ,  C56 

542  n  33 

504 

309SS 

-1 

0 .  05 

457,29 

1014 

15445 

6 

i  ~7 

K.J  ■■■ 

0.  34 

52,36 

External 

Bui  1 di ng 

Shading 

Con  s t  r  uc  t i on 
Cost  ($) 

Savi ngs 
El  ec 

(MBTU/Yr ) 
NG 

SIR 

Si mpl e 
Payback 

515  (1) 
777 

23038 

9 

-51 

-0 . 0 1 

_ 

112  (1) 
504  ( 1 ) 
1014 

23038 

10 

-49 

0 » 0 1 

4:..  C'  0  n  0 

507.  Closure 

Construct i on 
Building  Cost  (f-) 

Savi ngs 
Elec 

(MBTU/Yr) 

NG 

SIR 

Si mpl 0 
Paybac 

515  (1) 

7  /  / 

3975 1 

10 

0 .  1  1 

139, 96 

112  (1) 
504  ( 1 ) 
1014 

39751 

13 

62 

0.  16 

0^7  “7“7 

(1)  Building  is  an  historical  structure.  This  ECO  was  not 
examined  -for  this  building  due  to  its  e-ffect  on  the 
appearance  o-f  the  building. 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 
FORT  BLISS,  TEXAS 


1.6. 1.4  Transf ormer  Study 

Six  pad-mounted  transformers  were  examined  -for  this  study. 
Recorders  were  attached  to  the  transformers  iii  or  uei'  t-u 
determine  the  maximum  load  imposed  on  the  transformers. 
This  peak  load  would  tae  compared  to  the  trans+orinei' 
nameplaste  in  order  to  determine  the  feasibility  of 
improving  transformer  utilisation  and  reducing  transformer 
core  losses. 

The  Contractor  determined  that  it  is  not  economically 
feasible  to  replace  an  o'/ersized  transformer  with  a 
properly  sized  transformer. 

Transformer  losses  are  comprised  of  core  losses  and  winding 
losses.  The  core  losses  are  related  to  the  amount  and  t'/pe 
of  core  in  the  transformer,  and  therefore  do  not  vary  with 
transformer  loading,  but  with  transformer  size.  Winding 
losses  vary  with  the  load  squared.  For  example,  if  the 
load  on  a  transformer  would  double,  the  effective  winding 
loss  would  go  up  by  a  factor  of  four. 

Savings  due  to  a  reduction  of  transformer  size  would 
therefore  be  the  difference  between  the  energy  saved  in 
core  lasses  and  the  energy  costs  in  increased  winding 
losses.  This  analysis  indicates  that  this  balance  is 
neqative  and  a  properly  sized  unit  would  consume  more 
enerqy  than  an  oversized  unit.  This  conclusion  is  not 
meant  to  imply  that  transformers  should  all  be  oversized. 
It  is  important  to  note  that  first  costs  were  not  studied 
here.  The  point  is,  that  if  a  transformer  is  oversized  for 
a  certain  load,  it  is  not  economically  feasible  to  replace 
it  with  a  properly  sized  unit  for  no  other  reason  than 
energy  savings. 

In  one  case  <building  5800),  two  transformers  were  studied 
at  a  single  building.  Both  transformers  were  under  loaded. 
The  study  determined  that  if  the  loads  could  be  connected, 
energy  savings  were  available.  This  is  possible  because 
the  removal  of  one  of  the  transformers  deletes  its 
associated  core  loss  entirely.  The  increase  in  V‘»inding 
losses  for  the  more  fully  utilized  transformer  is  not 
sufficient  to  negate  the  savings  in  core  losses.  This  type 
of  transformer  arrangement  should  be  studied  further  to 
determine  if  it  could  be  implemented  on  a  base— wide  basis. 
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^  ™  , 


A  ECOs 


Thr-se  buildinas  were  examined  at  the  base  in  order  to 
deterpmine  if  i  mpl  ement  i  rug  variioue  ECOs  are  ecornomi  cal  1  y 
feasible.  These  ECOs  are: 

1.  Add  weatherstri  ppi  ng  to  wi  nidov-js/dioors. 

2.  Add  vestibule  to  frequently  used  doors. 

3.  Add  wall  insulation. 

4 .  Add  roof  i n sul at i on . 

5.  Replace  single  pane  windows  with  double  pane. 

6.  Reduce  glass  area  by  50‘i 

-  insulated  parMsls 

-  infill  windows 

7.  Replace  incandescent  lighting  with  more  efficient 
source . 

8.  Replace  standard  efficiency  lamps  with  high  efficiency 
type  (fluorescent). 

9.  Replace  la.iTips  v^jith  more  efficient  source. 

10.  Add  time  clocks  to  DHW  systems. 

11.  Add  night  setback  to  heating  systems. 

12.  Add  time  clocks  to  co'oling  systems. 

13.  Add  oxygen  trim  controls  to  boilers. 

14.  Add  controls  for  multiple  boiler  optimization. 

15.  Add  fans  to  destratify  air  in  high  bay  areas. 

16.  Steam  trap  inspection  program. 


Uleatherstri  ppi  no 


Construction 

Savi nqs 

(MBTLI/Yr ) 

Simple 

Bui  1 di ng 

Cost  ($) 

Elec 

NG 

SIR 

Pay b  ac  k 

2A 

12, 146 

0.  7 

31 . 7 

0 . 07 

123.12 

2B 

1,116 

0.9 

31 . 7 

0.82 

1 0 , 87 

5 , 500 

0-  2 

9 

0 . 05 

190.31 

2D 

5 , 454 

0.2 

9.  6 

0  -  05 

182. 43 

2E 

5,856 

2 

9.  6 

0 . 05 

195.87 

746-1 

1,312 

1 , 29 

48.  9 

1 . 06 

8.39 

746-2 

1,312 

1.29 

48.  9 

1 . 06 

8.39 

746-3 

117 

0 . 36 

16.2 

3.86 

OTTOO— .  1 

1,535 

— 

209.67 

3.34 

2.76 

“IT  O  O 

196 

0.  10 

—  — 

0 . 08 

98 . 50 

Vest i bale 

Construction 

S  e  V  i  n  Q  s 

(NBTU/Yr ) 

Simple 

Bui  1 di ng 

Cost  ($> 

Elec 

NG 

SIR 

Payback 

2A 

20,388 

1.9 

31 , 5 

0.11 

166.33 

2B 

16,321 

2.5 

40 .  3 

0.  18 

1 03 , 0 1 

746-1 

17,677 

2.0 

41.5 

0.37 

49.33 

2322- 1 

4,546 

— 

0 . 04 

570 . 25 

1 
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UJa  11  In  =  u  1  at  i  on 


Hnn struct! on 

Savinas  (MBTU/Yr) 

Simple 

Bu  i  1  d  i  n  g  Lost  ( f- ) 

El  ec 

NG 

SIR 

Paybac 

2A 

-r /  “70 

ji 

5.7 

249. 2 

0  -  46 

42.75 

2B 

41 , 107 

&  m  jL 

O  /n  o 

0 . 3 1 

61.94 

2C 

34, 149 

5 »  0 

'n  nr  cr  "t 
jL  •—«  --J  .  •-» 

0 . 45 

43.82 

2D 

34,217 

6  -  6 

255 . 8 

0.  46 

42 , 03 

2E 

TT  -r^oT 
•- 

4.9 

249.6 

0.45 

43.77 

746-1 

1 1 , 397 

3. 5 

1 08 .  2 

0 .  60 

32 . 68 

746-2 

1 1 , 397 

3  -  0 

108.2 

0-59 

32 . 63 

746-3 

1 , 522 

0 . 2 

14.4 

0 .  55 

2322- 1 

Present  insul at ion 

meets  DQD  standar 

ds 

cr  O  i.  "7 

if  / 

0 , 6 

30 . 5 

0.  47 

41.29 

Roo-f  In 

BLil  at  i  on 

Construct i on 

Savinas  (MBTU/Yr) 

Simple 

Bui  1 di n 

g  Cost  (f-) 

Elec 

NG 

SIR 

Paybac 

2A 

38, 042 

0.9 

C'8 .  w 

0  -  06 

315.50 

2B 

50,868 

2.8 

95.5 

0.  12 

1  OU  H  ’  1 

2C 

-y  r-.  •n  ^ 

/  7-  ^  ^  /  JL 

1 . 5 

SO .  4 

0 . 06 

324 . 69 

2D 

79,272 

2.0 

80 . 4 

0 .  06 

31 1.96 

2E 

79,272 

1 . 5 

80.4 

0 . 06 

324 . 69 

746- 1 

5,614 

0 .  1 

4.9 

0  -  05 

375 . 60 

746-2 

5,614 

1 , 735 

0.  1 

4.9 

0  -  05 

375..  60 

746-3 

— 

1 . 0 

0 .  03 

580 . 33 

Present  insul 

at  i  on 

meets  DOD  standar 

’  d  s 

O  73  ^  ^  o 

11,474 

1.8 

88 .  £3 

0 . 47 

42.  18 

Doubl e 

61 az i na 

Construct i on 

S  a  V' 

inas  (MBTU/Yr) 

Si mpl i 

Building  Cost  ($) 

Elec 

NG 

SIR 

Payba.i 

2A 

75 , 200 

4.2 

111.0 

0.15 

133.5. 

2B 

3,  820 

0. 2 

6.7 

0 .  1 1 

174.2: 

2C 

107, 084 

3.  3 

196.9 

0.  1 1 

178.5' 

2D 

106, 578 

4.9 

192.3 

0 .  11 

174.4 

2E 

113,249 

4.0 

204 . 8 

0.11 

181.2: 

746-1 

6,952 

0 . 6 

21.7 

0.  19 

99.6. 

746-2 

6 , 952 

0. 6 

21 . 7 

0.  19 

99 . 6. 

746-3 

2,  669 

0.  1 

7.  7 

0.  17 

116.4: 

12,219 

— 

15.7 

0. 07 

291.9! 

-:r 

1 1 , 587 

0.  1 

6.7 

0.25 

79.6! 
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•sa  Reduction  —  Insulated  Panels 


Dnstruct  i  on 


Sa V inns  (NBTU/Yr) 


Simple 


Bui  1 di ng 

Cost  (t) 

Elec 

NG 

SIR 

Payta 

•Sl- 

2A 

*-'Cd  ,  *-'6 1 

8.5 

1 30 . 6 

0.26 

69. 

“7  "7 

2B 

1,848 

0 . 7 

5 . 5 

0.27 

0*~'  M 

OT 

/ 

2C 

cr  i  "7"70 

i  ,  /  /  w 

9 . 3 

188.  1 

0 . 25 

-Tcr 
/  •»..»  . 

09 

2D 

51,533 

12.3 

187.5 

0.  26 

68. 

77 

2E 

54,766 

10.  1 

194.4 

0 . 25 

/  5 . 

49 

746-1 

3 , 368 

2.  1 

20 . 0 

0 . 50 

34. 

o«~ 

746-2 

3 , 363 

2.  1 

20 .  0 

0 . 50 

34. 

85 

746-3 

1 , 292 

0. 5 

7.8 

0.44 

41  . 

84 

T' *7^  — 

5,  90S 

— 

1 2 . 0 

0 .  1 1 

■{  r*tcr 

X  . 

28 

.*-1  -:i*  .-“k  ^ 

774 

0 . 3 

cr  ^ 

•^J  m 

0.47 

3S « 

85 

Glass  Area 

Reduction  -  In-f 

ill  Windows 

Construction 

Savi nas  ( MBTU/Yr ) 

Si  mp 

1  e 

Bui  1 di ng 

Cost  ($) 

Ell  ec 

NG 

SIR 

Payb 

ac 

2A 

19,965 

8.5 

1 30 . 6 

0.47 

38. 

31 

2B 

1,015 

0. 7 

cr  cr 

•uJ  ■  X-} 

0 . 49 

•^cr 

14 

ji!  w 

28,431 

O  T 

i  OO  1 

X  w../  »  .1 

0.45 

•T  1  . 

2D 

28,298 

12.3 

187.5 

» -4  S 

-r-T 
■2‘  /  . 

76 

2E 

■^‘O  ,0/1 

10.  1 

195.  4 

0.45 

41  . 

45 

746-1 

1,851 

rk  1 

4. 

20 . 0 

0 . 90 

19. 

14 

746-2 

1,851 

4..  M  X 

20 . 0 

0 . 9C) 

19. 

14 

746-3 

70S 

C) .  5 

7.  8 

0 .  SO 

90 

_ -j 

Xm.  .tU  4. 

3,245 

— 

1 2 ,  C) 

0 . 20 

101  . 

-7cr 

/  wJ 

^  ^ 

425 

0. 3 

cr  'n 

O  • 

21 . 

30 

Rep  1  ace  Incandescent  Lighting  with  More  E-fticient  Sou.rct 


Construction  Savinas  (NBTU/Yr) 


Bui  1 di ng 


Cost  ($> 


1,432 

15,636 


El  ec 


0,  4 
2.  46 


Replace  Standard  Efficiency  Lamps  with  High  E-f -f i ci ent,'^ 


Bui  1  ding 


Construction  Savinas  (NBTU/Yr^ 

Cost  ($)  Elec  NG 


2  15, 466 
746-1,2,3  2,348 
746-3  490 


Simple 

SIR 

F*  ri  y  Id  s  c 

0.42 

29.93 

0 . 33 

36.85 

4.56 

2 . 93 

C  i  0  Pi  C  V 

Type 

Si mpl e 

SIR 

F' ay  b  ac  k 

1 . 38 

4.  16 

1.86 

3.09 

1 . 08 

cr  -Tcr 
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ENERGY  SAVINGS  OPPORTUNITY  SURVEY 
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Ri=Dlace  Lames  wit h ..M re  E 

•f  f  i  c  i  en  t  Sour  c e 

Construction 

Savinas  (MBTU/Yr) 

Simple 

Bui  1 di ng 

Cost  (f) 

Elec  NG 

SIR 

Payback 

746-1 , 2 

Time  Clock 

17,634 

on  DHW  Systems 

Construction 

S9 

Sa V i n  a  e  ( MBTU / Yr ) 

3.95 

3.09 

Simple 

Bui  1 di ng 

Cost  ($) 

Elec  NG 

SIR 

Payback 

2(1) 

4,332 

101  ■  79 

7.34 

1.92 

2  (2) 

99  i 

101  1 

23.  16 

0.48 

2  (3) 

_«  q  /  a- 

_  yp 

1 . 27 

i  i.  -“^O 
.1  Cj  »  .iL  / 

(1)  Incl 
boos 

( 2 )  Time 

udes  reduction 
ter  heater  and 

■  Clock  Only 

o-f  DHW  supply  temperature 
t i me  cl oc k . 

,  addition 

(3)  Reduction  ot  DHW  5 

heater . 

upply.  temperature  and 

addi t i 

on  oi  boos 

Night  Setback  -  Heating 


Con  s t  r  uc  t i on 

Savi nqs 

(MBTU/Yr ) 

Si mpl e 

Bui Iding 

Cost  ($) 

Elec 

NG 

SIR 

Paybac 

2A 

7,667 

— 

392.0 

i.S3 

7.38 

2B 

1 , 743 

— 

214.7 

'4.42 

3 . 06 

2C 

1,743 

— 

446.  9 

9.  13 

1.4  / 

2D 

5,303 

— 

339.  1 

2  ■  63 

5.  14 

2E 

2,891 

— 

452.  4 

5 . 60 

2.41 

746-1 

866 

— 

125.  8 

5.21 

2. 59 

746-2 

866 

— 

125.  8 

nr  ^  H 

•.J  m  jU.  X 

o .  159 

746-3 

324 

— 

80 . 6 

S 

1.51 

■f-i  T  O ^ 

324 

— 

117.  3 

4  --i  Q  "T 

A  •  /  ■-> 

1 . 05 

O  T  P  ^  P 

216 

— 

60 .  4 

9.95 

1.36 
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Ti  inB  C?i.LJuk 

s  -  Coolinq 

Construct i on 

Savi nas 

(HBTU/Yr ) 

Simple 

Bui  1 di ng 

Cost  ( ) 

El  ec 

NG 

SIR 

Pa.'/ back 

2A 

269 

22 . 6 

— 

17.79 

0.57 

2B 

12.4 

— 

Q  __  2S 

1 . 09 

2C 

538 

•ncr  o 
jU.  %J  .  O 

— 

10.05 

1.01 

2D 

533 

22.4 

— 

8.51 

1.19 

2E 

538 

26.  1 

— 

1 0 . 05 

1.01 

746-1 

*307 

6. 3 

— 

1.55 

6 . 53 

7 46—2 

307 

6.3 

— 

1.55 

Z.  ctT 

L./  a  -..U  ■—* 

746-3 

135 

4. 0 

— 

i.  i  Z. 

m  J. 

1  z.  3r 

J.  a  W-.-* 

2322— 1 

Sp.sce  is  not 

cool ed 

-r 

135 

3.3 

4. 62 

2-  18 

ill 

M- 

Ml 

IB 

g 

K 

aen  Trim  Control 

s 

Construct i on 

Savi nqs 

<NBTU/Yr ) 

Simple 

Bui  1 di ng 

Cost  ($) 

El  sc 

NG 

SIR 

F‘  ay  b  a  c  r- 

0*2 ,  toto4 

— 

606.  2 

0 . 66 

20 . 33 

/  4o 

16,332 

— 

112.9 

0 . 25 

cr  ,1  -T 

■-..‘‘4 .  o--:* 

Boiler  Opt 

i mi  cation 

Construction 

Savi nqs 

(MBTU/Yr ) 

Simple 

Bui  1 di ng 

Cost  (*) 

Elec 

NG 

SIR 

Payback 

r' 

4U> 

5,716 

— 

/I  cr 

jL  "t  4L  • 

1  so 

S.S9 

Prevent  Ai 

r  Strat  i -f  i  cat  i  on 

Construction 

Savi nas 

< MBTU/Yr ) 

Simple 

Bui  1 di ng 

Cost  (^) 

El  ec 

NG 

SIR 

F*  a  y  b  a  c  k 

746-1 

1 , 620 

2 . 03 

30  •  63 

0.69 

40.  65 

746-2 

1 , 620 

2 . 03 

30 . 63 

0 . 69 

40.65 

Steam  Trap  Inspection 


Construction 

Savi nas 

(MBTU/Yr) 

s i mp 1 e 

Bui  1 di ng 

Cost  ($) 

Elec 

NG 

SIR 

Payback 

2A 

crcr-7 

— 

1 43 .  4 

1.37 

*  /  •.«» 

2B 

'  637 

- 

45.5 

1.75 

5. 28 

2C 

SS2 

36 .  69 

1 . 02 

9.  03 

2D 

1,017 

- 

52 . 33 

1.26 

7 . 35 

2E 

1,017 

- 

1 . 26 

“7  -rr  ^ 

1 
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ENERGY  SAVINGS  OPPORTUNITY  SURVEY 
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1.6.2  RECOMMENDED  ECOs 


The  tollowing  projects  are  feasible  projects  and  will  be 
incorporated  into  funding  documents  as  part  of  this 
contract.  Funding  documents  are  provided  under  separate 

cover . 

Weatherstrippinq 

Construction 

'cj  -S  "'•/ 1  Fi  q  5 

(MBTU/Yr) 

Simple 

Building  Cost  ($) 

Elec 

NG 

SIR 

Payback 

746  sn  3  117 

2322  sn  1  1,535 

0 . 36 

16,  2 

2 1 0 . 0 

3.36 

3.34 

2 .  29 

2.76 

Renlaro  Standard  with  Enerqv  Effic.i 

ent  Lamps 

Construction 

Savi  nqs 

(MBTU/Yr) 

Si mpl e 

Building  Cost  ($) 

Elec 

NG 

SIR 

Payback 

2,  zones  15,466 

A ,  B ,  C ,  D ,  E 

181 

— 

1.33 

4.16 

I nc .sndescsnt  Liqhtinq  with 

FI  Licrsscent 

Construction 

Savi nqs 

(MBTU/Yr) 

Si mpl e 

Building  Cost  <f) 

El  ec 

NG 

SIR 

Payback 

2322  15,636 

246 

- 

4  .  Oi'ij 

2 «  92 

Reolace  Fluorescent  vfith 

Metal  Halide 

Construction 

Savi nqs 

(MBTU/Yr) 

Si mpl e 

Building  Cost  ($) 

Elec 

NG 

SIR 

F'ay  h  ac  k 

746  17,634 

39 

- 

3.95 

3.09 

Reduce  DHW  SuodIv  Temper 

at  Lire  Add 

Time  Clocks 

Construction 

Savi nqs 

T MBTU/Yr ) 

Si mpl e 

Building  Cost  ($) 

El  sc 

NG 

SIR 

F*  a  y  b)  a  c  k! 

2,  zones  4,332 

A,B,C,D,E 

101 

79 

7.34 

1  -  92 

1 
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in 


11  Night  S0 1 b ac k  -  Heating 


Construction 

Savi nas 

(NBTU/Yr ) 

Simple 

Bui  1 di ng 

Cost  ,  (%) 

El  ec 

N6 

SIR 

F*  a  y  b  a  c  k 

2,  zones 

19, 349 

1895 

3.51 

3.  85 

a',  B,C,D,E 

5.79 

11.78 

7463-1,2,3 

2322-1,2 

2 , 056 
'  540 

— 

178 

1.  14 

Install  Time  Clocks  -  Cooling 

Construction 

nQS 

<MBTU/Yr ) 

Si mpl e 

Bui  1 di ng 

Cost  ($) 

El  ec 

NG 

SIR 

F'ayDack 

2,  zones 

2,  152 

1 09 

- 

10.  57 

0.  95 

AjBjCjDjE 

746,  zones 
1,  2,  3 
2322,  zn  2 

1,749 

135 

17 

- 

1.97 

5 . 09 

5.  13 

1 . 99 

Boiler  Opti 

mi z at i on 

Construct i on 

Savi nas 

(MBTU/Yr ) 

Simple 

Bui  1 di ng 

Cost  ($) 

El  sc 

ng" 

SIR 

Payback 

2,  zones 
A,B,C,D,E 

5,716 

- 

243 

1,52 

c«  oo 
*..J  ■  o 

Steam  Trap 

Insoecti on 

Construction 

Ssvi  riQS 

(MBTU/Yr) 

Simple 

Bui  1 di ng 

Cost  ($) 

El  ec 

NG 

SIR 

F’^y  t)  -SC  k 

2,  zones 
A,B,C,D,E 

6,11 0 

- 

1.32 

z.  o  o 

O  •  /  w 

1.6,3  NON- 

■FEASIBLE  ECOs 

All  projects  in  Section  1,&.1  whuise  SIR  is  less  than  ont* 
are,  tay  definition,  economically  non-f easi b 1 e.  However, 
several  projects  listed  in  the  Scope  of  Work  were  dis¬ 
qualified  for  various  reasons.  These  potential  ECOs  ara 
listed  below; 

Loading  Dock  Seals  -  Building  architecture  and  use  are  not 
consistent  with  the  implementation  of  this  ECO. 

Air  Curtains  -  Building  architecture  and  use  are  not 
consistent  with  the  implementation  of  uhi=  ECO. 
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ReducE?  Lighting  Levels  -  Measured  tootcandle  readings  taken 
during  field  survey  were  below  allowable  standards. 

Radiator  Controls  -  E;;isting  heating  units  are  thermostat!- 
ca.l  1  y  control  1  ed  . 

Revise  or  Repair  EJuilding  HvAC  Controls  ~ 

Time  clocks  and  night  setback  have  been  studitr-d  a'=b 
upgrades  to  the  existing  control  system.  It  was  not 
possible  for  the  Contractor,  within  the  scope  of  the 
contract,  to  effect  a  detailed  testing  of  individual 
control  components. 

Infrared  Heaters  -  Building  functions  under  study  will  not 
utilise  benefits  of  infrared  heaters. 

Chiller  Replacement  —  Buildings  studied  as  part  or  tnis 
contract  do  not  have  chillers. 

Waste  Heat  Recovery  -  No  opportunities  .  for  this  ECO  were 
found  during  the  field  surveys. 


1.6.4 


EC IP  PROJECTS  DEVELOPED 


Two  ECIP  projects  were  developed  under  this  contraut. 


1.  Roof  Insulation  at  MFH  -  add  blown-in  insulation  as 
required  to  meet  DOD  4270. 1-M  criteria. 


Estimated  Project  Costs  $64,v00 

Estimated  Project  Savings  NG  850  MBTU/YR  $3,500/YR 


Simple  Payback  17.6  Years 

SIR  1.3 

Annex  A  ECQ's  -  Implement  common  ECQ's  with  positive 
payback. 

Estimated  Project  Costs  f-92,627 

Estimated  Project  Savings  S24, 135 

Simple  Payback  Less  than  4  Years 
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ENERGY  SAVINGS  OPPORTUNITY  SURVEY 
FORT  BLISS,  TEXAS 

1 . 7  ENERGY  AND  COST  SAVINGS 

1.7.1  TOTAL  POTENTIAL  ENERGY  AND  COST  SAVINGS 

Savings  potential  from  implementing  the  projects  in  Section 
1.6.4  are  as  follows: 


Project  #1 
Project  #2 


El  ec 

NG 

Elec 

NG 

— 

850 

— 

3 , 500 

746 

T  ^0*T 

15, 400 

8,735 

1.7.2  PERCENTAGE  OF  ENERGY  CONSERVED 

When  analyzing  the  effects  of  these  ECOs  on  base-wide 

consumption,  it  is  necessary  to  keep  in  mind  that  this  ESOS 

was  conducted  on  a  very  small  percentage  of  this 

facilities’  inventory. 

_ Total _  El ectri ci tv  Natural  Gas 

MBTU  ^  MBTU  $  MBTU  .  ^ 

Base  Total  1561740  13084897  453653  9388980  1108187  3695917 

Project  #1  850  3500  —  —  850  3500 

Project  #2  4029  24135  746  15400  3283  8735 

As  indicated  in  paragraph  1.3.2,  energy  consumption  records 
are  not  available  for  individual  buildings  at  this  base. 

Estimated  savings  therefore  will  be  calculated  as  a 

percentage  of  the  energy  originally  consumed  for  that 

purpose.  For  example,  lighting  savings  will  be  given  as  a 
percentage  of  the  electricity  initially  used  for  lighting 
only.  Initial  consumption  would  not  include  electricity 
required  for  coffee  makers,  pencil  sharpeners,  etc. 

Initial  consumption  and  anticipated  savings  for  each 

programmed  project  are: 

Project  #1  -  Insulate  Military  Family  Housing 

Initial  Consumption  ~NG  (MBTU/Yr)  991 

Savings  -NG  (MBTU/Yr)  846 

Savings  Q5 

Note  that  the  basis  for  the  initial  consumption  is  the  roof 
only. 
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Project  #2  -  Annex  A  ECOs 


INITIAL  CONSUMPTION 

SAVINGS 

SAV 

INGS  7. 

Bldg. 

NG 

(MBTU/Yr) 

ELEC 

(MBTU/Yr) 

NG 

(MBTU/Yr) 

■  ELEC 
(MBTU/Yr) 

NG 

'  ELEC 

r> 

w$im 

4990 

1769 

2468 

391 

49 

746 

1203  323 

348 

106 

29 

849 

326 

388 

249 

46 

76 

7042 

2418 

3283 

746 

47 

31 

Note  that  the  savings  listed  for  Project  #2  includes  all 
•feasible  ECOs  listed  in  the  -funding  documentation  except 
•for  gas  savings  associated  with  domestic  hot  water.  Due  to 
the  di-f-f icul ties  associated  with  calculating  the  total 
energy  actually  consumed  in  the  production  o-f  domestic  hot 
water,  that  in-formation  has  been  omitted  -from  this  summary 
in-formation.  Per  the  guidance  given  in  CRS2.030  Standard¬ 
ized  EHCS  Energy  Savinas  Calculations,  domestic  hot  water 
algorithms  calculate  savings  only. 
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ENERGY  SAVINGS  OPPORTUNITY  SURVEY 
FORT  BLISS,  TEXAS 


1.7  ENERGY  AND  COST  SAVINGS 

1.7.1  TOTAL  POTENTIAL  ENERGY  AND  COST  SAVINGS 

Savings  potential  -From  implementing  the  projects  in  Section 
1  -  6 «  4  ar  e  as  f  o 1 1 ows : 
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PERCENTAGE  OF  ENERGY  CONSERVED 

analyzing  the  eftscts  oi  these  ECO"  s  on  base  wide 
consumption,  it  is  necessary  to  keep  in  mind  that  this  ESOS 
was  conducted  on  a  very  small  percentage  ot  this  -facilities 
i nventory . 
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1561740  13084897  453653  9388980  1108187  3695917 
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